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(54) OPTICAL SCANNER AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
scanner capable of super-miniaturization and high speed 
driving. 

SOLUTION: This optical scanner comprises a base 
substrate; an oblong frame formed on the base 
substrate; a stage formed in the H shape, and disposed 
swingably around a shaft inside of the frame; a 
supporting portion for supporting swingably the stage; 
and a stage driving body for driving the stage. The stage 
driving body comprises a comb-shaped electrode 
(moving comb electrode) formed to be vertical to a 
bottom surface of the stage; and a comb-shaped 
electrode (fixed comb electrode) formed on the 
substrate to be engaged with the moving comb 
electrode. When a current flows in the comb electrodes, 
the stage is swingably driven by an electrostatic 
attracting force produced between the moving comb- 
shaped electrode and the fixed comb-shaped electrode. 
These electrodes have the comb shape and have a large 

superficial area, so that the stage can be easily driven by a current weaker than a conventional 
one. 
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1) &«>ic. 01 oic^-r«tpic. asjisi^gs/aji 

S> ^JAr4^3 0 0 wm05Jl$^*f 3#7*2x/\T 
S>-5lg 1 Sffi 1 0 0<D±IC, 10 1$: 

ff5fi£$-tt-S. CCT\ C£0X 7 f >^7X^ 1 0 1 14, 
^1S4S1 0 O^Xy^^^aicij^^^^^^yij^ 

^7^;uA<ty«fijt^n-s„ 

[0 0 4 2] 2) r)l^-C, I^>^7X« 1 0 1 KB 
*3tlTl^j:t>mi StSl 0 0OSa3SS«-$:X->^>^|c 

<fcy&*u sisgi oicaii?L*^«s-ti-^ -eo 

X. 3iy?->?VX{7 1 0 1 ^ (HI l# 

R) o 

[0 0 4 3] 3) 01 2lC^J;e)|c, m2S« 

2 0 OiLT. SOI (S con on i 

nsulator) 0 x/\£<lffl-f C(OiS2gtfi2 

ooi4. &®<Lnmmttfti$.TzmizjLyT>tfm}t 
m±LT&mt£tizmitm2 o 3to^\2 o 1 , 20 
2i«tya/dc$*i-5. 

[0 0 4 4] C©m2«t62 0 OOD±IC, ^f-/i7 
U - A <»: 0561(0^18^ icffi S -T -5 13 a^lgE^W-r-Sx 



(7) 



t#g§ 2003-1 36497 



-t-5 (11 2#R8) . 

[0 0 4 5J 4) fLT, K^'fx->^>>y$^li'5i 
•y hX>y^>^|cJ;yx.y^>^£fHv x-y^>^v 

x^i o 2icat)tiTiN/j:t\m2stg2 o oo&ajaw 
*f-s (@i 3#^) „ zom. ^.y9->^um<tm2 

0 3 (x>v^>^piitS) c9±gsg=T'?r5. foMti 

[00 4 6] 5) ce>OT^e>tl^2StS2 0 0i, 

SIS 2 0 0£/9rJ£J!;*, 5 0~ 1 0 OfimST. 

rt^tSfiEMlCffig (CMP) f-5o 
C0 0 4 7] 6) £H\T. il 5IC^t-J:c>IC. 85 2 S 

<s 2 o o <Dmm<D±mz* *)\, • k« 2 o 4 

jilCcfctJJBfig-r-S. • Kg 2 0 4 li. C 

r £H£#)5 0 0 ATSSSU CCDXlCA u £J?£ift 1 

5 0 o~2 0 0 0 A-cmmT%z<tiz<t:vmfftt<ti2>. 

[0 0 4 8] 7) tLT. 01 eiZfji-r^ViZ. **)\, 

• V- KH2 0 4<D±IC. >-y*T*;7Jl2 0 5 ^Jfjfiic 

^y+V^BlcBtaftTOm^ttcD;**^ 

• •>-l i i2 0 4 ro^{ijgp«-|c, AuSn^tj/^ 

2 0 6^^-y^>*lCj;yfiffSll$|cjf*fiEr 
•5. CCT. BtJIE^ 7*7^^1 2 0 5li. -7\y-K1fi 
tel$.Ztl%%lft$:m\fi:±T<D8ll'ftlZBf£?Z. CCD 
B», Sijie>-y*V^/7^2 0 5li. ?*V\sV7.V<0± 

[0 0 4 9] 8) -P^T\ 01 7(C^J;p|C. ^ -y 
*'^^I2 0 5*Xu/5 L >^lC^tJ^*-r^ <> -E-U 
T. ft B B a ^i 2 0 6 ©±i:iyf >^7X^ 2 0 7 f 
JFJfiEU Z\<DJLy=3->#^^$ 2 0 7 ICfftoftTO&O 
>^; U .. > _ KJg 2 0 4Sr^r^ o CCO^ X-y^> 
mi»2 0 7£0$fSlt I';f>^?^2 0 7$ > 
It5IE->-KJl2 0 4fc e fctf#Jlfi±£Jf 2 0 6. ?t£t>?, 
O 3LJ\<D±m[zm.f&.[^tc'ik[Z. /^-z>//t5CiT 
frt>n*. CCT\ I'>f>ii f ?^^2 0 7(D/^-z 

>^ii. ii^<D7* MJ v^^^-rji^fflcxTSp. x 
•yJ->t/U.# 2 0 7 icatoftTO&l v>- KB 2 0 4 
CD&SHifb^Mx y ^ >^ic«fc u frton^. 

[0 0 5 0] 9) 01 8lC^T«ke)fC. ftll&£Jf2 0 
6<D±lzBl$.$tittJiy^yifvx? 2 0 7£&£U 

^7^2 0 9*, ^2St5 2 0 OOD±IC. ii^(D7 

[00 5 1] 10) f l/T, 01 9lC^r=fcp(C. IS* 
^^7XV5j£tt^*>x-^?>^ (j^t. I CP 
R I E) fC<fcU. mJl£S52gtg2 0 0<Z)3L-j3->W* 

2209 \zmt>nx^t3.{.^^mm 203 icgjii-r 
•s-r-sai-ex-y^v^u Ljgme3 3£jg»£-r 



•5. 

[0 0 5 2] 11) 0 2 0 IC^-T «fc O IC. Mk<UB« 
gJBfilcfflX -y^V^X^ 2 0 9 fUT. 
^•g8«HS2 0 8^SiS}f$fiE$-ti-§fc^|c. BOE (Bu 

fferedOxide Etchant) ICkU. S5 
IE* 2 S« 2 0 0 Omitm 2 0 3 -5. *(D%i 

S. Huatt0^.7 L --x3Ai^g|^2 0 8<D(*}d'J(Cff5fiJc$ 
*U HuIE^^-vS^rUfUHtf^l g&#:7^-A2 1# 

[0 0 5 3] CCT, MESttflM. -ffcta^ h--> 
3 >A-4 1 *5cfctX^tf-A4 2#, b1J12X^-v3 
<fc»1 3W7U-A2 1 iOMlC»lt&tl*Ci:(C«: 
•5. C COlgjtlJ, Hf)iejlfi<0fpCOX-y^>;yxg(cfclt 

[0 0 5 4] 1 2) 02 1 IC^-TckplC. iiu!Hi£*£-£ii 
TW&tlfc**- (tSJRtt) £K|E£1*. «l|fil 0 0 

<Df*9aijicsaj$n/i^7 i -^3<7)±ic. a u ue cosset 

[0 0 5 5] CCTia. — 3©JS?-<0«|je(c*BUTK 
[0 0 5 6] HuiE©^(C«fctJ N 9x/\J»ttcr&CX? 

?4->>?j:m'p\zim< Lmnmmmttmmztiz® 
>^nm<omtz, &m< ^Bnmz&m-rzfzttxD&m 

[0 0 5 7] <TS51$ii£<*<Dff5fi)t>;*[c. TSlS^itf*© 

D TSP*iii#(Dfc«|;:|gU 13^-7113 0 0 

HUKECD/t^ U-y^x (R) 73^^ckU^fi£$+l>t3t 
^*tt<Dlfi1 <tLTffllx6>nTl^^) (02 2# 
SS) . liCttlC. *3^-^S<S3 0 0(D±lZ. 7*V 
hfr£>fj:2>JLy3->#TX2 3 0 1 £7fcfiSc-f -5. 
CCO*3StS3 0 0©i^f>^^ 3 0 1 

^4aa^ssuxfiifSjs$©^3 0 2&mmi-2>. 330 

2li, S3^-7Sfi3 0 0, r/«£fe^7fe^ + -f 7-cDS 
«1 (0iEJgS«<gf|tt>nsgS7}-T*&*„ fS). *H«SODJ{$ 
.^Tli. I-yf^jjlliLT. Sf£tt-<^->X.y5 1 > 
^ (R I E) lCJ:*K5-fx y ^>^a«i«ffl*n-6. 

[0 0 5 8] 2) OCfC>T. I«;f>^7^> 301$; 
*3^-^.Stg3 0 OCD±H©±EIC;fofc^ 
T. #113 0 3*lft5 (B2 3«iH) . Z\<D£JM 

M3 0 3ii. Si&ifi)iz®m<isBmmiimm$tiZo z 
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3 0 314. A u*^g^n*Cid«i* LU„ fcfc. 
ftSifcCtf&SQT. &JIIg|3 0 3li»3 0 2 WiSS J; 

yfcjKs&san*. 

[0 0 5 9] 3) &JIJS3 0 3<DMmizm^T. M3 0 
2JU^<DgP^lCfiS1--5^JlK3 0 3£&*-r-5 (0 2 
4#R8) . -£<D*S^, 8 3 0 2rtlCie^3 0 AtW&L 

[0 0 6 0] 4) v'Ja>C7 X /\<ty«fiK$tl-5 
H4S4S4 0 OCO±IC. Iyf>m^40 1«ffi 
^•5 (0 2 5#RB)„ C0Iy?>i'?x^4O1|J > 

I ElC.fclJX^^SrfTtV I4gfi4 0 0 iCttgtjg 
4 0 2*Mt5, CCT\ MS4 0 2I1 g41« 

4 o o<D±tznm$n^>w\^< LBnm&vwmL^ & 

izmi££tiz>'mm%i'ftt7 u-A$t'ft£$;&m-?z>&tz 
serins. 

[0 0 61] 5) fbt. iyf>^^40 1 £|f| 
4*tS4 0 OXce^L^:©^. ^4St5$;Buil«Olg3 
I«3 0 0iS&$t5 (0 2 6#S8) 0 O^UT. m 
4«t64 0 0T&-5->y:3>Ox/\£4t^8ttfl<jffl6 

(CPM) ic^iJWBU, 13f£ L «t5ir -53tX+-v * 
Oigi«ltt«IZ^^Xtll$, fztA.lt. 5 0-1 0 0 Mm 

wnaicmM-f-s. 

[0 0 6 2] 6 ) & 4 St5 4 0 0 (D«fS*ftS^J*T Ufc 
©5, COi411S4 0 0©l[C 1 HUlEm 2 U- 
A 2 2<D(S«fcy t)il^t\gaPg|J4 0 3 ' 

j-^cf^^i? 403 zmntis/t'ik. sajaw^sasa 

IZ1L (0 2 7#^) . CCDB#. ±SU«ii<* 

x-^^gsate&iK Uff5«£;fc4:tfS£ 

[0 0 6 3] 7) O^UT. 3l4Stg4 0 0±©l7f 
^7^^4 0 3^^, Sul5lg4Sfi±03^rH 
IC*)£:oT&Mg5 0 0€:^S-r-5 (i2 8#i) . C 
<0B$. &HJl5 0 0f4. mad.**)[, • ->- Kg 2 0 4 t 

8) £fc(4 9) O^TtlfiMD&m&fTV. 
[0 0 6 4] 8) SulS^Jlg5 0 0<Dw\ti&2%M}7\s 
-A 2 2 /C«f5t"-5g?«'lC05*Xu/5 L >^VX^ 5 0 1 
£JBfiJcU JLy^X/^xe 5 0 1 lCffl;fo;hTOm\£ 
US 0 0©Sai^*^t-^ (0 2 9#Kj) . 
T. JUTW1 0) WMS€r?7P. 



[0 0 6 5] 9) ±flM«S1t£Ttf«tit{*£egte3i*- 
•5/i«x£>ftHia£rJi 2 0 6$. > ->+;ilC «fc ij Jf*fi£-T 

h/«E<t**ffll>T^ -> + V^>> 5 0 4$JBfiKUfc(D^, ft 
ik&sm 2 0 6 £JBfi)c-f£> (@3 0#i) . 
*?X*5 0 4$iiU Tg|5£JIJf5 0 0©tt B B a ^ 
12 0 6IC«toftTUfcl\gB#£&*-r*„ HE-UT. 1U 
T© 1 0) (DmmZffo. 
[0 0 6 6] 10) 03 1 lC^-T<fcplC, @S 

< ^Bnm<nrt*->mj$.$:nmizTttisbiz. 71/- 

Art£«#£t f fc«>©4l!£Jl5 0 
wm\z&i)wmt*'irio. 

[0 0 6 7] 1 1 ) g54gtS4 0 0<D±<Dm^< IsBM 

Mfz*i&TZ3ifti$<tiZfinii&7 Is-AlzttfoTZSHMz 
^^>^Xf 5 0 6 e^LT/t^-z>m 
(0 3 2#B9) . 

[0 0 6 8] 12) fLT. suffix 5 0 
6 IC$f;fc>nTO;Si:l^4gt64 0 0<Dmtti$Hft$: I C P 
R I EjilCcfcU^aSSlCX^^^^-r-S (0 3 3# 
83) . cniCjcy. < Lff5®§fcefctf!g2g|$tt7l— A 

[0 0 6 9] co^otimm^mtcm. m4mm±<»± 

(4. MHUI. xy^>$fT**«fl;g6ttxy^ 

[oo7 0] <±aw«Jtf*tej:crF*«jn*©ig*>ja 

[0 0 7 1 ] 0 3 4(4. ±SS«it*fc<fcaeTgNJIi£{*S: 

fi^'JiHsati-fc^ic^-ttice^rsci^^uTtx 
Tgmitiitt ij ^ y ?t v 7* ic<fc y a n 

[0 0 7 2] ISff^rtlC. ±g?^ii<*fc«fcUCTg|? 
«ii<*^^tl-etl@^b^ (±g»«ligf*(4i^«iJ7U- 
A(D±gP€:»^^->^(Cd;y@SL. Tgp^{*(4tp 

suttee 2 rxD^ii^^nyijiHga-a-s. bsijies© 

-S(Dff^fc<felXftS;gg$Ji^-rtl(4. 
[0 0 7 3] 
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[0 0 7 4] $71:. *flWlC*^^^;iT(i. < LBM 

[0 2] @1 iCTFSnfcttX+f tOfSlTfeS. 
[0 3] @2©X-XfiWT*5. 
[04] 02WY-Y^K®0TS)-5 O 

[05] *&w<z>m2nmBmtz&z>ftx**j-<o*T 

-v*^ffilBSfl*l¥®0-C*-5 <> 
[0 6] *5e^©^3 *ffiJf$SllCck-5^+^^-(0«lBS 

[0 7] 0 6lC^$n^it^ + i'^-<O¥ffi0T*« <1 
[0 8] *H^©m4HiH6Ji5^ICcfc-g,^ + -V^-©^^ 
- v«r^-r«BSfl*J¥E0T^-S < , 
[0 9] *H^lC^*0 6 7!iM0 8|C^$n7i3t^+ 

[01 0] *^WlCA^^^ + + ±©±gP^ilf*<Oi!(f^ 
[011] *RWlZfrfrZX**j-(D±$fim&#.(ogn>f: 

[012] *%WlC^X>^^*^^-©±gP«^(Di!l^ 
^fiR£K4W-r-5ifcf80-C , &-5 o 

[013] *^^lCA^^^ + ^±©±g|J«iif*(D^ 
«fiJc*lftW-r*^W0T&-5„ 

[0i 4] *&mzfrfr&***i-(D±_®m&i*<Dmft 

[015] ■&5&mzfrtf>&**-\>-}-<D±Mm'&to<Dm¥? 
[01 6] *SWlCA^^,X*^^CD±gp«igf*(Dilift 
[0 1 7] *^WlC*^'»-5X + i'^-<D±ge^iif*<7)^ 



«fiSc«^Wr€.iJ4W0-C&-5. 
[01 8] *^!CX)^S^ + -f ^-<D±gP^jlf*01!(ff 
tSfi££t&W-f-5i&fH0T-&.5. 

[01 9] *¥£WlZfrfr&X* + j-<D±3(lMmi*<Dmtt 
«fiJcS:ISiWr§^W0T'feS„ 

[020] *»wic*^^^+^^-(D±aj«iitt<oi!i^ 

[02 1] *^WIC^^^ + -^^-0±gU^jt^,J5^ 

«fiE$-I(iM-r-5iJiM0T*s o 
[02 2] *¥&WHzfrfrZ>X**1-c > T$$ii£-&&<Dmft 

[0 2 3] ^WICA^^^+^^-roTgPmig'ttODSft 

[02 4] *^WIC*^^^+^^-COTg|5«ig<*<7)Sft 
«fiE*l«W-r'5UiW0T'&* (1 
[02 5] *3iWlC*^-5^ + ^^-OTa5«jH*(7)Sft 

[02 6] ^^IC^-S^+^^TSIimjti*©^ 

[027] *%wizfrfrz>x*-*i-<DT&mm'&<n£ift 

tSric£i&ffl-f3ijitB0T-£>-5. 
[0 2 8] *flW(C^^^+^^-roTglJ«jt<*(Diaft 

[02 9] *¥tmzfrfrZX**1-<OT8immto<D$!lft 

[03 0] *fe^lC«^^^*^^-<DTg|5«itft05i!if^ 

[03 1] ^^IC^^ + I^OT^SitttcDglft 

[03 2] **W(C^«^++^-(DTgPSjgttcD^ft 

[03 3] *fl^lC^5X + i'^-C0Tg|JS^f*<Di!/^ 

[03 4] **WI=»A»«*^*ir^o±W(ia»jij: 
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2 • • 
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